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C»*JS1] X«±K»«£ftfc#JMSI|-C, Jgafb£ 
ajS"r*M07C*a:LT-y^U««l x l 0 15 — i x i 

ist. 

i. 

^MfXgi, 

[»*«2] fflf*Slfci5^T. »*«y-.X • HH> 
M^tfC3x 1019-1X1 0 2lM^/cm3 ©iSgTgs 
J)0 $ nx V» -5 £ i i r * ¥##g!g©feSW£. 

S:«lfi'ra*j«7C*tLTny^3J« 1 X 1 0 15~ l x 
1 Ol9M^/cm3 0*flET«Jn$ntttStt->'j3> 

i. 

i«IC3x 1 0 19~i x 1 0 21®^/ C m3 ©SgTgs 
JOS*!.. j^offljRdty— • >««H«0»fl[J: 

0 1 X 1 0 20~1 X 1 0 21fHVcm3 £<mm2tlT 

si&fi-r*«ka7C3RibT^y^;wi xi o'5~ix 

1 Ol9jl^/cm3 0»«-CffiSP$nfc*gfttt>"J3> 
mrEttStev' 'J n >JK*tt»ro###£B<0«'l4BK:iS 

i&KJStt»±T©y— * • k u-r >is«tc«*aiiio-r* 
iit. 

striey-x • >«*«f©«i*<o»stt»<o»a«t 

[»*S6] W*Ji5 IC&I^T, j»*ty-X • HK> 
«J^fC3 x l 0 19~l x 1 0 21g^/cm3 ffllgti 

03X10 19~ 1X1 02lM^/cm3 &<Wi1Xl2nT 



SrHjST-5fl4«E7C^<i:LT^.y^r;WU X 1 0 15~l x 
Hi, 

StffB?Si4S©y— X • h*H>il«t. LDDl^iil: 

SWT*£££4*«£T*¥«*#Sfi©fts»:#ffi. 

5«ffllS)5S4 X 1 0 16~ 7 x 1 0 1?IS^/ c m3 
3X1019-1X1 0 2lfl!BVcm3 tS^CtSM 

S«lfiT*ttJi7C*tLTi:5/y;U*»l x l o IS — i x 
10l9^/cm3 ©ISTiiD^nfeSSittyUay 
KS*Jfli^4¥Wfr£B©teS2Fi£fc*ilr>T. 

Hi, 

UMESttB© l d D««t»*iSip-r *is i . 

WIESttilOLDD<H«K:Si**aSftir*lS4:, 

Si, 

^"TXgi^^L. 

«5RO»*tt»OjilflE«t0feB<, 1*12 y—^ • KM" 

>ffiigc©fliilt©?«S«L D DSW£*f©«ffl5SI©i6g«fc 0 
m V i £4#A i f 5 ©fNSWffi. 
[»*?S10] »*«9C*J^T, «rfBLDDfS«C* 

J)PSn-5«|(7)Sa^4 X 1 0 16~ 7 X 1 0 ^H^f/cm 

SA03X10 17 ~4X10 ISjgC^/c m 3 jg< . fro 

y-x • >«i«tjSip*n*aisR©»ft**3 x i 

0 19~ 1 x 1 021jg^/cm3 t^5Ci£#Siin 

¥##gfi©f£SWffi 0 

ft Sfftfi-T Sllfc BIE7C3R i U X— y 1 X 1 0 15~ 1 

X 1 0l9HiVcm3 0«*T**n*nfcilSiltt->'Jn 

ffifESttBroy— X • >£IJS£i. LDDMil: 
^^^DPT-SXSi. 

atESttio l d D««Kffl**8suirraie i, 

ftiey-x • h*u-<>fiisicirii*$^ip-r^x@i. 
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sag-fist** u 

it%®]&?5>Mi&7imiiLT--y triltf 1 x 1 0 15- l 

x i o i9m^/c m3 (DmmT-mimztifzmM,®.^') □ 

ftjKS14Ji£T0y-X • KW>M£££. LDDI« 
'>fc < £ 1 OCDHfffHSttHW L D DfltStCfflS^^SW 

DDfR«JC«in$tl-S«0»ft*«4 x l 0 16— 7 x 1 0 

msdmnmrn. «t o 3xio'f~4xio i*w?/c m 
v-x • h*K >MJs)cfc^Jia$n-s»icojgjK^3 x 1 o 

19- i x l 0 2lM^/c m3 Tf$>0. 
Sn4W*©«flM*»<0»£«fc9 3 X 1 0 19~ 1 X 1 0 

[0 0 0 1] 

tt^U3»R*«ISa<t««t7c3R ( Ni «) <Dmi&W;<0 
[0 0 0 2] 

<0h7>y7^. V»bt$-Si$Bg h 7 >vX^ (TFT) 



> T F T ^Utt -> U 3 > T F T £ S O «t 5 tC Kg'J £ tl 

[0 0 0 3] -flSIIT^Jl/^ rXtt^C0^#f$CD11^ 
»l£tt/h£<. Ifc/lbT, ESi£ll!iffr»<g3ji3ftSTF 
T(Cte*iJfflT£&^ 0 £fc. 7^7 77yU3>T 

ffflTFT (PMOSCOTFT) -5 3 <t^T# 

Ly^T, Nftt-JHTFT (NMOSCOT 
FT) <tffi*--&*5-a-T. ffllBSJCDMOS@E& (CMO 
S) Sr^TSCt^T*^^. 

[0 0 0 4] -77. l£ a B B tt¥W£te. 7^1/7 rX¥* 

pJffiTSS. ^ttyUnyTtt, NMOSCOTFT^f 
nT°t£.<, PMOSCDTFTfo|B)1t(Cf#bn-5c7j-rCM 
O S ffMT -5 d t**PlflgT»*. 

[0 0 0 5] ##*SSW*Satti>U3>«ltt, ^ffifiKfi 
ffitCctoTf#bnfcT^E;i/-7 rX->'J 3 >H^SS#p B 1jS 

sifcii* (iisme o orj^±) Ti7--;n-5*\ 

[0 0 0 6] ^7^-;KC=t-S77i*tC^bTtt. #FJ¥ 
6-2 4 4 1 0 4 tctei££*x -v-TVk I£. 

7 X -> U a >©;jgH{t£{Ej£T-£^m£$iJfflT-5 - £ 

[0 0 0 7] [Bl«7i£ffite. #I?6-3 1 8 7 

0 1. [B16 — 33395 lSPdH^tlT^-S. 
^<7)cfc 5 *«Sft^bttjat7C**^-r* -> 'J 3 >fittC*SV>T 

(i. ^-©ff \z^*y K-tf >^*ffi^ro^g:(cJ;oTNlJ 

X • FK>«<CF*E*«**»fi!ELit«0^««j7C* 
6-267980. [Wl 6 — 267989) 

[0008] ^»cto7igB<j(c«. m&\tm.i&7tM<»m 

mtl X 1 0 15~ 1 x 1 0 /c m3 tf5^t# 

a$bv». coses sea L&tw&?asTtt, «s<t*«ffi 
^o(»!«7c^OT?s^tt, 2-A-t*>nmtttiim (sim 

S) tCj;oT, »«fSfttI*Itl/T£«3n5. 
[0 0 0 9] 
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ait * a fir * «jktc* is «tt -> u 3 > sffl ^ t 

fc©©. OFF ftSfc©iS^4#te©g<^t>©7j<^<K«;£n 
OFF ««t3i«KV^tTJ5c<. OFF «94©«j&tRi|& 
[OOIO] OFF *8f[#ifiS<fcofc0. ±ai©«fc3fcfi 

[0 0 11] ;:ftS©J:5fcffttttt, ^icflfcllxf 7.7" 
U"f ©@iiiig|5#£ TFT fcttffo&Mfc&BST* 

-So 

[0 0 12] 

[RH£#«fe-r'5fc«>©#a] ±ffij»s*ft:*8ii*-r** 

Tfls»3ftfc4MIW**«©3-&. 7-7,- Kl<"f>3© 

^«*««*»-r»j«ufc'bott. off *a*«jt«wfi 

< (1 0 p AgflEfcKtt-tnETF) . *v3±aB©J:3 

[0 0 13] *•©*«£<£*<*:. tflten-y ^r;Ufcfr LT 
4*fcKViyy3"j>^co«IES*-r. ■*©<!&. 
V^fc*MM*:£«fc:lE»»* fcfc bT snt^i 

b©££frb. ±i£0*##SI«4«T?*3&«z:yy;U©"l> 
r^tt^fab^©^"^^. Zly^r;i/CDOFF HSS#14 

tc*f r * me v £#p *. t ^ * c: t. -mm t # * . 

[0 0 14] *56wo»ltt. ^a{b*aST«.M«7c 
i£#AL fetefttt -> u =i s fiJE a. SttB © y - x 

7--;u (t>L<l»ft5M*) T->'Jn>JK©IMM* 

©&#£^|iM&©ei4{t£?T5d£(cJ;oT. N1M 

[0015] ^sEwcsfma. eft{k*«ifi-r*««E7c 

£ag A L fclgate -> U 3 >JM*> b BR -5 ffittB © V - X 

aift: ufe -> u a > \z p m^mm *m t. mm^mT-o. 

XL, i7z-Jkfcl<(i)t7^-JI, (feU<tt-e^b 
TO*) T^y3>M©teatt©tt»£*tt*)©fSttft:* 

[0 0 16] *PJ0^3H ISfl{tSftft-r*tt«t7C 



fflft: b fc -> U 3 yommomftiz p Sc^fm^i i 

1WMTSAL. -^feKtt^T^i— (t> 

[0017] *%Bj©^4tt. «a<t*«ifi-rs«ii7c 

i?t£gA UfclSatt -> U 3 >JJS^ b;£3fgtt/l© L D D 

U n >K©«fttt©eS:S<i:^il««j©Sttft:*ff 5 - <t tc 
[0018] *»g§©!B5tt, «a^b*iiifi-rstt«7c 

**»AbfclSatt-> , jb>BI^5fiE5SttH©LDD 
««K:»*-S-tJ-f 3f>*. tt»©-i'5i->K-e>yj£ 

tele J; 9, j£ALfc©5. SSCtOLDDattiV- 
X- KH'>««tfCPS©^>fi*Sr»tra«©*ffiT 
SAL. JUT^— JP&L<tt3t7x— ;U (fcKtt-tft 
biao*) T->'J3>it©teai4©ak#i^»fi*©Sttil: 

[0019] *«iB©»6tt, »a^t*«ifi-r*tt«7c 

.**#Al/fctiatt>''Jn>Bt^5fiJi*SttlI©LDD 

»©-f4->h*-t:>yffi (y7X'vh-k->^Sifc^ 
■5) fcL<(i-ft>ffASlCctO, £ALAc©*>. 
tc« K «fc o T N a<t L it •> ' J 3 > ic P m ©5F«#l S t 
PI«l©*ffiTffiAL. J»7z:-;i/t)L<tt7t7'=-;p 
(t>U<«^-nbta5*) T?->'J3>Bt©ttatt©i!feSt 

^*e«i©ffiitft:*ff ^ 'ifCcfcoT, ps^iftgi^ 
[0020] *%b^©^7«. iea{tsibfi-r*ttj«7E 

3R*#XLfctSa'tti' , Ja>JBI^5fiK*Stt)it*jtr» 

t>^ffitt>^5) feL<tt-f^->ffiAffi(cJ:0. SA 
bfc©*». $ b(Ci^tcJ;oTNaft:Ufe-> , Ja>©B(Ta 
©»»»CPS©^««|*j»ira«©*ffiTffiAL. 

U 3 >K©*Satt©*« t^ffi«l©SttftS:ff 5 Jl 1 1 

ckot. |B|-a«Ji(3Na*##:SStPa^##:^B 

[0 0 2 1] ±E©*38W©sBl75SIB7fc*^T. IS 
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[0 0 2 2] ttSKTtsgcDiftffiti, 1 x 1 0 15- l x l 0 
m3 CDlSiaF^ch-r-S^t^SLU. 1X1 

8]fi1-5M^fl5^iA«Ttai>. Sfc. 1 x l 0 19 

nmttffim (s ims) icio^w. 

[0 0 2 3] 

tLT=y <rJl/**A LfclSfitt -> U n VfltKSfpja* 

mz^tm-yz. tetany *> k— tf >^ffi c/^x 

x-^fcL< fcJ3fc7x-;U (feL<tt^ti^i^^) T-> 
U a >M»felittcoefeSi^M#ic7)Sttft^ff 5 c £ ic 

T. Kftttfl)¥»*8IittOFFaS!i»i o pAgft 

fccD^fgTo El it'. *H]56^JcoS)Kh7>> ? x^rof^ 

[0 0 2 4] S-T. fl7Xl« (**i5£^JT«a-- > 
^/7 0 5 9$fflW) 10 1±C)fJ 2 0 0 0AcoTt6 
KffcSiBfllll 0 2 <i. 6 fC_hC:jf*.$ 5 0 0 A CD 7 

^I/XtX^U =i>SU 1 0 SSrX^X^CVDffiiCcfcO 
*»WKJ«BIT*. -tLT. 1 0 p pm<DM=.y*r)V 

H^Lfcl^lf&x-y^JWi^firrs. l*8?x >y 
»*ttt»ffiStt»J*S«lP-r*4:«J:t5J;^. (01 

(A) ) 

[0 0 2 5] f LT. 5 5 0tT4^IWO^frTi7- 
— ;i/T5^it'=fc0. 7t)l/7rX->U3>Sl0 3^ 

ttfiffca-rr. isfttt^'j n>« 1 o 4&mz>, croi 
[0026] 5 5 0*0. 4mmt^oi&u (n-->y 

7 0 5 9 CDS^&iSSEJJTF) . SBtrslT^aT^^CDtt 
4 10 4 tCfB^nT^^o 

[0 0 2 7] tt&TCSStWjftgti. 1X10 15-1X10 

-Sg/HtT 1X10 17~ 5X10 18jM^/c m3 X'$> 
•5. C©«»±2^-f*>K*»«fffi (S IMS) iCctO 



[0 0 2 8] COctoCLTSSftfcteStty'J 3 >&£ 

1 0 4©*Sffltt££St;:flSi&*;fc#fc. ^ffl^j/^L' 

JjgfllTteK r FI+/71/- 9-*- «S2 4 8 nm, A 
JUXtI3 0nsec) £{£JlT-5. U — "tP-CDX*^ 
-fffi(J10 0mJ/cm2 ~5 0 0mJ/c m 2 co 
iEfflT!«£ B itt-> l J a >JJI 1 0 4C0«S H B H tt^T^^/ftt 

s u 5. *mmwvtt. 3 

7 0mJ/cm2 T U— if-BStt£ff& o, Bg*r*t*<£> 
±fEx*xVU— tf-cot:*— AIM X£fi*.£ 

zt. 2~2 o -> 3 y b<Du— y-ftmmznz^o 
-r*. (si (B> ) 

[0 0 2 9] ^(C. SbH4->U 3/1104 

b(C. 77X?C VDffiiC=fcoTJ¥$ 1 2 0 OACtft 
SMI 0 6«y-f h*e»K£LTJ#fl!Lfc. 7*7Xv 
C VD©raf7ibTtt. TEOS £i£s?l£ffl^7Co 
J#ffitRtCDSt5fi^te2 5 0-3 8 0*C, 0U;L#, 3 0 0 

x:tbtz, mi (C) ) 

[0 0 3 0] m^m^T. xn^SICct^T. J*£3 
0 0 0-8 0 0 OA. fij^tf 6 0 0 0 AcDTJU 5 x^A 
m (0. 1-2 %<75->'J Zl>£-atT) £±tftLT. X-y 

(C) ) 

[0 0 3 1] 'JK\Z, -r^> H-tf>yStC«t-3T. at* 
->U 3 >ffl$. 1 0 5 Ct'-f htt@ 1 0 7 tLT 
*K:*>*aA-f*. H-k°>y^XiLT. 1 
- 1 0 56l;tR3nt7*X7^ > (PH 3 ) Srffl ^ 
3. iPi^mffiti6 0-9 0 kV. ^JAtt'8 0 kV, K — 
Xllil X 1 0 13-8X 1 0 ISfgTTVc m3 : #ij*Ji. 

2 X 1 0'4g^/cm3 ^CD^fC&l^T. « 
^t>S3x l 0 19^/cm3 ©MTfttty'J n > 
ffi«l 0 5tC^SQ$n-5„ CCO^m. N^CDT»£#jfIlS? 
108 (7 — X) . 109 (FK» OTEfiJc^ns. 

(01 (D) ) 

[0 0 3 2] *56WAO««»C«tSi:Nat)L<ttPS! 
X 1 0 19~i x 1 OZlH^/cmS 

[0 0 3 3] -t-LT. K-tf>^$nfc««rS1t{tL. 

r Fl+y7U-f-Sffl^T7t7--Jl/5ff^^. U 
— tf— ffll^^^- 100~350mJ/cm 

3 . M^.H 2 5 0mJ/cm3 BB^^c7)ffi 

±iex+->-7U— y-'-cDt'-A+f-r x'^^a 

^, U-+f-t*-A^#BBW#3lcWLffl*tB<]{cTeb^ 
j^6Ra»*ff5. CCDti*. 1 Steffi B-T4 
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£. 2~2 o -> 3 y hoi/- tf— 3t7j«na»sna«fc5K 
-r*. u— *f-mtm<o&SMinyt2 o ottt 

*. •€■©». S^#fflMtfT2BfF B 1, 3 5 0-C©m7^ 

mii&ft^lfi, £-6 6^M-*«ltffoT ! b«tn. (HI 
(E) ) 

[0 0 3 4] gfcVvc, 6 0 0 0 k<Dm\3£MWk 1 1 
b, £ftfca>>? h#-JP*M?L-r*. fLT, 
U /^--/^LT, T F Toy— X. Kb-fXDfll 

i-seiin. n2*Mt5. latEE© 

zMii?H^X2 0 0-3 5 0*COj»7--;U*fT5. 
(01 (F) ) 

[0 0 3 5] C3fe5£#l 2 ] *SU&g0iJTW:, ISilfcOttiK 

u a? sicpso^ttHM' (*iafi«Tttaj*s^r 

[0 0 3 6] ^Mltitifl 1 OliCPSO^tt* 

-f;*> (**Jg^JTT«5i^*^^'r^-» SrV-X- H 

01 (C) iz^kTM^l-yZ F-tf>^b;tf*ic, x« 
[0 0 3 7] *HJg0iJT«. >-U a>««^y-f h*$ 

* t bx ps©^#i^ * > £ b-am*saA-r 

*. F— tf>4f:tfXibT. **T5SSK*S};*ftifcS> 
(B 2H 6) *P^*/±tt6 0-9 0 k 

V. #Jx.ti8 0 k V. K— XStil x l 0 13~8 x l 0 
15R^/cm3 . 0a*.tf, 4 x l 0 1*8!?/ c fT 
•So 

[0 0 3 8] £43, *IgK:«fci3 V-X • KKXKtt 

ttfW*'t'©-?-ft«:3lV>fc$«tf*3 x 1 0 19~1 x 1 021 
H^/cmS <h&SJ:3l;:K--X*£»»T*. 

©**E4fcfR* 1 0 8 (V— X) . 109 (KH» 

[0 0 3 9] **6fi#iJ-Ctt. PfflCTFTSflsSBT-BIR 

PS!®ww*£fl-#T**tt*©*T?&<. ~vT)vbl 

TSm&mtort Z> J: 5 K b fcfc ». y ^©ttOflUH ic 



ft. ^■D^r£{C#14©(ie,0#CD'>^^TFT^ 
[0 0 4 0] C^JS^J 3 ) *^Jg0iJT-«. ISAfl:£i&ft 

r zmmTtmii Lx-y tDv&m- a b ^ u 3 > 
JWfc«fPii«t«cD-h5>>?x4'*a[»<i»«b. ^©y- 

^SiRMtrffiAbX, ra-af*±t««r 

[0 0 4 1] 0 2«#|l|S£<£>TFTCDf£gXg0T& 
0. CMOSIWT FTC0f^S!Xg?r^-r. £f\ 13 2 

(A) tC^Tck^f'. #7Xffi£ (n-->i7*l 7 3 
7) 2 0 1±K, t/y^yt-tft-fH^it 

5^X7cvdsi;j:ot, -rwmiitj.z>m.itimm 

2025:1000-5000 A. #JA«:\ 2 0 0 0 A© 

XvCVDStctoTP^ 1 0 0 0 AWT^Jl/y rX-> 
U3>12 0 

[0 0 4 2] ;fcic, #SKa^M2 0 3©*ffifciBBMfc 
*** tc: «t o T b bi*J» t r < » < »fi!E-r 
^CfC, 1 — 3 0 p pm, 0i|xJ£\ 10ppm©-7 
ir;H£*^TbfcBlft*»«*Xtf>=i- hffil:i0» 
IT, feiSbT. -7^^ft«l2 0 4^ 
fiRT*. (0 2 (A) ) 

[0 0 4 3] -?-<Z>&, g$fBMT5 5 0t, 4B$ffl© 

2 o 3a>sTiferoBKt33£fl£2 o 2-x^gjb. ±^e.T 

[0 0 4 4] ±ffi7^.-;HC«fc-5ieS{tXSO^. Xe 
C 1 1/— y-*- «fi3 0 8 nm) £fi|Jf bT. ttilftS 

[0045] ^tw. 02 (b) (c*-r=fc^{c. isafts 

>^iS2 0 5. 2 0 6 Sttlf n»fJt4. -5-©». * 

y -> 5 > £ — * s Bin t r -s y 5 x v c v d m 

iCi^T, PS 1 0 0 0 A©IMfc&*llt2 0 7 *y-f F 
itS«i)Si:bX^JiIT^o 
[0 0 4 6] mgm*T, X/t-v^ffi{C«fcoX. S$3 
000-8000 A. fijx.tf 4 0 0 0 A©7;U5- r >A 
IK (0. 1-2 %©X7^>v^ASr-^tr) ^fiKMbX. 
I^yi^bt, y-f HM2 0 8. 2 0 9SMI 
fc. 

[0 0 4 7] ^tC. 02 (C) tCSTJ:5(C. <^->F 
-K>i^ltl:J:rjT. Att->'J3>ffi«20 8, 2 0 9 
^-ft-eftfcy'-f F«@2 0 9 , 2 1 0 £^X?£bX, 
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X t IT, tKP^T 1 - 1 0 %CtR^tlf;7^X7^ > 
(PH 3 ) JUPjS«j±«6 0-90kViL, 

K — X»« 1X10^-8X10 ISjgr^/c m 3 itn 

tfJ:^. *HSg^JTti, i)Pl$mj±£8 0 k V<hU 2x 
10l4|g^/cm3 CC0^(C*5^T, «H * 

>^3xi0l9gf/cm3 coiBJKTft«xUn>«« 

208, 2 o 9"tn^razmnztiT. Nm^mmM 

«2 1 0-2 1 3^flgJ5£3nSo 

[0048] ^ic, ei 2 (D) tc^-rcfc-5tc, ^mcoy 

* hl/yX NS<DT FT 

Xh^7X^2 14Tffit5o CKDtKJgT, -<^>K 

-t>>/ffiC<tO, y-f h««2 0 9 SrTXi7tcLT, 

5. **Sfi#JTte, ffl^^^DT^o F-e/^Xi 
LT, 7KIRT5 %tC*SR$tlZi> ? #^> (B2 H 6 ) £ 
ffl^S. }mi£mj±te6 0- 9 0 k VtL, K-Xltil 
x l 0 13-8 x l 0 15 gf/cm3 ttntfJ;^, 
5S#JTte, }JPiS€J±te8 0 k Vt U 

2 0 6 fC*3^T, N^O^I^MI^ 2 12. 213 
tS^SKLT, PSOT«ft««2 1 5 (y-x) , 
2 16 ^JBJ5J$n^o ftb*. UvXhCDT 

2 1 4T«a$nfc^jSfift«I«2 1 0, 2 11(7)# 

[0 0 4 9] CCDIgtC&^T, 7 — X • F K 

>ffiJgc 2 15,21 6 4^$BPS^«^jlAtt^b, * 
©Sffi«*©-?-tl*?l^fcaS^3 X1019-1X10 

[0 0 5 0] *IIS6«-CI4, «-f ;*>*«iraLfc 

«*£*inT*<fc5»cLfca^ Stic, 4Has$&2ja 
1X^6, ^*>*miPT^cfc^tCLTfect^ 0 COD 
H^te, M2 (D) tC^f Jc^C, NITFT^ 

ItSI/yX hOVX^ 2 1 4TSILT, flBHS-f:*^ 
SriSJin-rs. ^LT, UyXh(?)7X^2 14^l 

[0 0 5 1] ^tC, 1 4£[&£L£ 

02 (E) d^r^fc, l/-f-7z-JW:J: 

i? r xa^cto««snfcfttt>'Un>fiR«2 o s, 20 

6<0il6fitt£[Hl^-&£o #*Sfi«Ttt, Ng<B^Mfc 
M^2 10,21 lfttfPS<0*tt*ffi«2 15,21 
6K»*«3x 1 olSR^/cmS <D»fl^an£nT^* 

JWVy^'J/^StlS, U— tf— JttLTtt, KrF 
(«2 4 8 nm) Srffl^S, ^7^r 
^S^SMlcyy^U ^c^fcte, U— if— 3t<7) 
Rg^fr «x^j^-fS^ 2 0 0-4 0 0mJ/cm 
2 , ^Jx.«2 5 0mJ/cm2 £T5 Sfc, — 



ck^fc-rstct^o u-if-jt<7)HHit^rcDa«jaaE«2 
0 ot:r-5o 

[0 0 5 2] U-1f-7--)WDmz* SiSKtT 
2Bfffl, 3 5 0TCMgTt7--W5 o ft*5* 

U— tf-7--;k j&7— -;i/C0^T"n^ 

[0 0 5 3] gfc^T, 02 (F) tzS-Tcfcot*, /¥£ 6 
0 0 0 A^»fta*M2 1 e^BPp^^iLTy^X 
VC VDffiScJ;^TffMT3 0 fit, Bm&il»4fe2 1 

T, PSTFTWfS-E»2 1 7-2 2 

£ 0 **tc, 3 5 o v^TKmnmm.^'c, 2mmmmm 

£?TOo (0 2 (F) ) 

[0 0 5 4] JW±c^Xg^ST, NSTFT, PSTF 
T SfilWCffl^bt S nt C M O S SO T F T 

[0 0 5 5] CHJfi«4] #SIS6«Ttt* H6flrffc£«J 
fi-r*««7t;* iLTZ 7 ir;US:#A Lfciieftttv 'J =i 

tS«6Ht)^T, 7-X ■ KI/^fyfMi, LDDI 
&7--;ufcL<te5te7:^-;i/ (fcL<«-£-ft<E>piu 

[0 0 5 6] Jl6ft14->U3i>«<0®fiKSTtt, ^S6#J 1 

Si h 7 >y x ^ ^^0*Si:TM1-^o 7-x • 
K U-f >««*J;c;L DD««<7)S14{ttt*Jfi^J 1 ffitt 

ig^TFT^Sto 
[0 0 5 7] H3tC*-r«tolC* V-X/KU-f>ffi« 

3 0 i t?^^;^l«oPfltz«, y-x/KK>fi« 
cfc 0 fe^^yl^^fS^fS/lS^^flM 3 0 2 ^TFM 

anr^a., t<ic >ffls^(ftiift^*B«i««3 

0 2*LDD««<h^5o 

[0058] ^mmm^t. v-x/kk>s«3o 

licit «*U X1O20-U1 0 21gHVcm3 

mafl4X 1016-7X10 17|g^/ cm 3 ttiittA^n 

mtt£~itz~v *T )l%:$))$km\z7 y $ >#tZ>Z.t.ifl 
7!£Z>fztt>, mTm^ft&<Dtt<bZ)gtf'ptji<* OFF 

[0 0 5 9] [HJ6«5] *^SfSWTtt, «sa{to«« 
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LT. LDD*S©SMh9>vX*£fP«-rS»& 
\z, -tOLDDfwaKWSr^tr-r '&%\vmry 

0. ftALfc©*,, £<=>f;:y-x- FK>i8tLD 

[0 0 6 0] lStt^BS6«4tHKra«T?**. 
jfittt. LDDffiSi (215-216) (Cte. 
»©a&*«*.*iian?, 3X10 17-3X1018^ 
/cm3 fii^^SPStXT, LDDWNK^PS 
fcEKLT^*. fc*J, LDDi«tWiI©M«3 
X 1 0 17-3 X 1 0 18jp^/ C m3 tn. 7- 
X ( 3 1 2 ) ■ HK> (313) fcWKKtt, i®©ftfc> 
OtC. mm&3 X 1 0 19~ 1 X 1 0 2lM?-/cm3 gf 

[0 0 6 1] LDDffi«*in*n*»o«Ktti/-x/ 

/h^^fc*. L D D««ftNl!4> 6 PSCfiC* t5» 
\Z\*. lil!(DF-XIS , /-;/l ! ^>**(!)#ttt 

DD^«SrNS*^P^^Se$-ti-«fc*tCtt. LDD 

©^^©^nS^l^fc^ft^S X 1 0 17~3 x 1 0 

[0 0 6 2] PS©TFT£f£ti-f 
\z. ISilitt->iJii>fflt!6^fi!t*ffittliK. «3R©«fc3fc 

P^©agmt4£tt4-T£^Mtl©^T;&< . r.y-JrjU& 

[0 0 6 3] C&K0IJ6] ttlM:©ttlK 

lxTLDD«ifi(05II!lhv>^X^*JKj«-r«l»fc. V 
-X • KH >*«iLDDiH*il:flt€$tI'f*> 

£fc^5) ftAL/c©%. £<=>(37-X- 

-f >m^i L D D««£l:: P ffl©**E«M' =*>*&A 

[0 0 6 4] umit^mm 5 t&tSIWl&T&S. 

(2 12) • HH> (213) flWEfc. « 
taA.4»«T?«**«3 X 1 0 19~1 X 1 0 21g^/ c 
mJBfitXSnT^i. LDD«* (215 ■ 



2 16) \Zh. «IJiA^IgT«^3x l 0 17-4 
X 1 0 18fHVcm3 fi^aASnxiiS. Z\(Dfz#>. 
7-X • h*U-f>««, LDD««ts5«Na^6PlHc 

[0 0 6 5] £©£»£«. V-X • KK>ffi«Cffi 
ASftfcffl*©RfiR**©8S©*:fctta> £»©»«* 

^O-tnS^lufcS&StfS x 1 0 19~ 1 x l 0^W.=f-/ 
cm3 iSSi^l:, LDDfllttKffiASftfcfli 

?H>fcW3x 1 0 17-3 x 1 OlS^/cmS £ft 

[o o 6 6] ^nrnmrit. psotft^ii-sis 
«t o. ifija • SB#MT*sfttt©«nfc -> u =i >mzmz> 

[0 0 6 7] «J60iJ7] altSQfiWCtt, NUi*)l£h7 
>/X^tP SPUR h7>-/X^t^ fflftfttt fc*&*#*> 

0 4tC*^Jg^J?r^:-r» if. ±ffitcT»$t£ffML/c 
T^^XaS (3-->^7 0 5 9X« 1 7 3 7) 4 0 1 
±(C. 75X?C VDffifcJ;iO*14 (IS) ©T^U? 
yXv"J3>K*5 0 0 AWJP^KfijcffltL-T. TtfeJJfli: 
LTS?fta^H4 0 2 2 0 0 0 A©JS£fc:j*I!l 

[0 0 6 8] 7W77X-/U3>g4 0 3©^ 

r<»<jf&*-r*. ^©*{kjR<to, t^ji^tx^'J 

n>l4 0 3©ffl#ttM#sn5, Xtf>3 
-hj£tC=k9. 1 - 3 0 p pm, 0iJ*Ji\ lOppm© 

14 0 4(£^:i:tejl£j#LT^3£ttK<i£t^. (04 
(A) ) 

[0 0 6 9] gfgllT5 5 0t, 4B$W© 

^7n-;U<&SSL-T. 7^77XyUa>l4 0 3J 

7tJl'7 7XyiJ 3/14 0 3©&ffia>£Tift©im:& 
*^4 0 2^ffi«^-r^fCf#oT. 7^777->'Jn> 
14 0 3©«g»js!ifij5«itff-r«. jBft{tXS©»7», 

[0 0 7 0] 7S*5> ^-y7-;U^©^S7E^*U x l 0 19 
Ef/cm «±©^?S«-T ! ^F B {t$tife-> l Ja>SM4 ] 
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y;K£>figH, Ixi0l5~ixi0 19fC^/ cm3 ffl 

[0 0 7 1] ttart^nfcvu a >H^X-y?>^t 
T, 04 (B) ICSTct^tC, ft*Ci'U3>ffiltt4 0 
5. 4 0 6^Mt§. gttx'J a>«C«4 0 5teN§J 
TFT<75?gttJf £ttff«U fft^«tt->U=l>1!B«4 0 6 
«PS!TFT<oei4B*fl|j*-r4. 

[0 0 7 2] ^7XvCVDffiCJ:i5f*15 
0 0ACtffcSil4 0 7Jlttt5. #(C. X/Vy^ 
ffidcfcOTJUSX^AjH^ 0 0 0 ACDJ52 fCiffTf 
^©T^S^^AHitty'-r htS4 0 8 . 4 0 9$ 

*>-^A£0. 2wtMStT, tD-yi^^X 

[0 0 7 3] T^S^^AJJS^m^^Tl^M^ 
fcLT. &BKBSLfc^««fcHMI&fl:§l£l 0 OA 
S«Off3K»ricU, *<&««&»«Ifc{fclia±J;:. 7* 

— > if \sX, HS4 0 8. 4 0 9$M 

[0 0 7 4] g]4 (C) iC*T=fce>(C. 7t H/-/Xh 
©7X9 4 1 0 ^SttAci; £T. y^hftl4 0 8, 4 
0 9 *S£»«HMt"r*. i7x>K. x 

te. y-f K1S4 0 8, 4 0 9ffltffl!;7 ; thl/yXh 
COVX? 4 1 0 £0*Lfc^**fc»«ttfl:«7l<#aE-r 
y< M14 0 8, 4 0 9 C0#J®»^(C#?LK 
©R«»fl:4lj4 11.41 2**»J«$n4. C<&2HIK 

<nmmmit^4 n, 412 w^ssgntTfg^^^ 
ffi^ (ldd««) wfi^^^^n-s., z.<D&L&sm 

tfiJTtt. &im<»Wimfci\Ltyi 4 11. 412S7 0 0 0 

[0 0 7 5] 7* h US^X hWVXX 4 1 0 £P££LAc 
«£. S^y-T h*®4 11.41 2£»«tt{fcLT, 

•«T5iHfcHMiSMtiit4 09. 410 $^^-rs„ * 

T>^E — TtKTP H 6 . 9£*fcLTffi 
ffl-f*. (B4 (D) ) 
[0 0 7 6] ^ic. &TUB.<T>MSM.{tm 4 11.41 
2. &tfflt&&ft£ttfl:4l9 4 13,41 4£VX7fcL 

t. ttftssflu o 7 fii7f>fLT. y-r mbam 

4 15. 4 1 6 &*rtl*:n.TZ>. Iyf>^fttt:n 
6©HW»{t«)4 1 1-4 1 4€rX-y^>y-a-T. Rft 



SII4 0 7OT^£X-y^>ypJtgT&ttte', ^i7h 
X-y?>yj£Tt>. K^-f X-y^yffiW^-fftSrSSUB 
LTWK ^fUSMTti. C 1 F 3 tfX^fflt^AcK^ 
'Tl7f>J'C<tot. 8Mta*Bi4 0 7^l7f>f 

[0 0 7 7] 14 (E) !C^t-=to(C. H^L&t^ifK^ 

ft»«Kfbft. &nKtj.mi&m{tto 4 11.41 2^111 

-7y»Tl»3tL. *?LK<a»«»<k*j 4 11. 4 12 

S„ £?LK0HMfKfl:0j4 11.41 2(J^B(cP^*T 
IRS-C&H&KgffilHttK 13,41 4#X 

[0 0 7 8] #fc. y-r htft4 0 8. 409 

tCLT. -f K- k°>y&tl=fc 0. S«^ij3>4 0 
5. 4 0 6 C^lfcttSffiA-r*. *Hffi0iJT«. if« 
?rffiA-rs/c*6(C. K- t°>y^X(C7K*T 1-10% 
iC^LfcX^XX > (PH3) K 

-b:>^is©a«fflSte£ffl<»:-r-5. c y-r h 

#fi3tBlt4 15, 4 1 6^'¥j2il7iTXi7iLT«fg-rS 

t" > y ^fr £ as: tc » jrr * . 

[0 0 7 9] K-hf>yt«t0. att->'Ja>flR*4 0 
5. 4 0 6iC*3^T. ^B^St±J^^T.TVi-5^«iS5?8 

i7~4 2o«sn^. cnsNSosaa^tt* 

M«4 1 7 ~4 2 0 «T FTfflV-X/ h*K >$¥Mt 
&-5„ Sfc, y-f MS4 0 5,4 0 6CDKT<7)«^« 

1. 4 2 2«^^5, BSC. y< hlfeSS«4 1 5, 
4 1 6C0^fcat>tlT^-5M^«. #H ^>^y-f 
f*M4 1 5. 4 1 6 izmitlZfztblZ. 
$ < . NS<Ofi«ft3p»l4(j«« 4 2 3-4 2 6 nWESfiR £ 
(04 (E) ) 

[0 0 8 0] ±tecO h*-hf>yig(-*3^T. 

Na©i««flE^*E«!lffltt4 17-42 
9 (3*d^T3 x 1 0 19- l x 1 021jg!^/c m 3 
•t'Sfc. Etc. (B;*ft**6*l«« 4 2 3-4 2 6(1*3^ 
T4X10' 6 — 7X10 17 IS^/c m 3 £ & 3 «fc 5 £. 

[0 0 8 1] ^fC, 114 (F) I/vX h 4 2 7TKIL 
T. /1^-x>yLT. PSTFTifcC^gR^^I/^X 

S. h*-tf>y^X<i:UT. tK»T 5 % \Zft%{£tlfz ~? 

•fc^y (b 2 h 6 ) sfflti*. -y K-tf>ya^<75S 

6tC*5^T. NSWiS?gJg^M^M^4 1 9. 4 2 0. 
S.^N^C0{£zi^$E#iM^c4 2 5. 4 2 6 tettl^tl 
#tI/|5S$iLT, PS<75iSjg«?FSei»tM«E4 2 8 (V 
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-X) , 4 2 9 (KW» , RZtPMV)&m& 
ffltt4 3 0, 4 3 1 iftS, AM??, 1/-/XF4 2 7tS 

mnniz&mm^mv>)mi$.4 1 7 (y-x> , a i 8 

( h* U-f » . &t5{£jia^Mtlffi«c 4 2 3, 4 2 4 © 

[0 0 8 2] ft*, y-X • KU-f >$P£<hft5P£J 
OMJME^*l«i«l«4 2 8, 4 2 9fc*Jlr>T. fffl^tD?i 
«tf*£R**f 9 t> 3 x 1 0 1 9-1X10 

21H^/cm3 JB<, PI!0fi;aS?MKffi«4 3O. 

4 3 1 iCfc^T, fiiSICjgffi^tJgciga «fc 0 3X1017 
-4X10 18i)gC^/cm3 j« < ft-SJ; ? fc. >*— tf>^ 

[0 0 8 3] ^(C, hffl^X^ 2 1 4$^iLfc 

«c. 14 (G) tc^T=fc5{c, u— tf— 7=— ;nc«t 

yiiC±D»«Stl&»*i/U3>««4 0 5. 4 0 

[0 0 8 4] a^SSfllTte. 

K>4 1 7, 418. 428. 4 2 9lCtti^lXl 
0 20~ i x 1 0 21J1^/ c m3 <B»ftTffiA£ft. IE 
tC. NS!Rt;PS!©ffiai«^ll«lffll«4 2 3, 4 2 4. 
4 3 0. 4 3 2 i; x 1 0 15- 7 x 1 0 ^Hf/ 

[0 0 8 5] I/— tf-7ti:LT«, KrFl+yTl/- 
if- «fi2 4 8 nm) Srffl l^fc^Clte, =y^rJU* 

3M*Hax*Jl^-&S?#s 200 — 400mJ/cm2 . 
«iR«2 5 0mJ/cm2 <frs«i:<fc^. £fc. — ^Bf 
(CP^2~2 0 ->a -y tf-3t^RgS*$tlScfc5 

fr*i«tt». u~- *f-yte>mttm<Dmfoumz2 o o 
[0086] u— tf-7--;uo»ic. axsiatT 

2fl#|HJ, 3 5 CCOfiflE-enftT-— ^-r«. ft*. *n 

[0 0 8 7] 04 (H) IC^-TJ:otC. /¥£l#m<7)$ 
^C3i*JK€:IIIB)l&IHR4 3 2 i: LIT 1 ? X*V C VDil; 

S. E^4 3 3, 4 3 4, 4 3 5*Mt5. SfffC. 

3 5 o°c<D^mnmm.^\z^x. 2nf^<Dmm^m^ 



S£rit3tt«. (04 (H) ) 
[0 0 8 8] *SIJfi«-ett, ^-f^>^m»PLfc 

»•&«, 0 2 (D) fc^T Jc^tc. NSTFTCD 

So fLT. l/yXh4 2 7^iSLtfl;, «<^> 
[0 0 8 9] 

«rttfctf SO*©^ftV»»JBtT F TSffrfcf* d .t^Bj 
tgtftoAc. 

[0 0 9 0] fcfc, *Silfl:*ittfi-r*«J«7C*d:bT= 

5V x y" u-f =g§* tuBis $ n* mm tc*f l r^rsft t> 

[0ffi©fiS#ftt£W] 

[01] m&mi* 2©gIh7>yX^OffIIg 
0T$>"5. 

[0 2] mfi^J3O»«h7>v?X^(0fP«XSHT 

[0 3] H^J4CO«J3th^>vX^CO«i$0-C ! S 

So 

[0 4] HSg^J7©iSMN7>vX^COf^SXS0T- 

1 0 1 #7XIS 

1 0 2 TtfeflU 

1 0 3 #ftK£SM 

1 0 5 

106 y-r hieiuR 

10 7 v-'-T hW.M 

10 8, 212 y — Xffiigc 
10 9,213 KH >SW£ 

110, 217 moHetus 

111, 218 y — x«@ 
112,219 >W& 
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